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2 . Claims 

(1) A thin-film magnetic head comprising a lower magnetic 
layer, a plurality of nonmagnetic insulating layers, and a 
conductive layer for a coil, which are deposited on a 
nonmagnetic substrate, and an upper magnetic layer and a 
protective layer formed thereon, wherein a first nonmagnetic 
insulating layer having substantially the same thickness as 
that of the lower magnetic layer is formed in a 
predetermined region adjacent to the lower magnetic layer, a 
second nonmagnetic insulating layer is formed over the lower 
magnetic layer and the first nonmagnetic insulating layer, 
and the conductive layer for the coil is deposited on the 
second nonmagnetic insulating layer. 

(2) A thin-film magnetic head according to Claim 1, wherein 
each of the first and second nonmagnetic insulating layers 
comprises a photoresist. 

The present invention provides a structure which 
compensates for the drawbacks of the conventional example 
described above. The present invention will be described 
with reference to Figs. 3 to 6. 

On a nonmagnetic substrate 9 composed of Al 2 0 3 -TiC or 



the like, a nonmagnetic insulating layer 10 composed of Si0 2 

or the like is formed as needed. A lower magnetic layer 11 

is disposed thereon. Next, a nonmagnetic insulating layer 

12 composed of Si0 2 or the like which functions as a gap 

member is formed. As shown in Fig. 5, a first nonmagnetic 

insulating layer 14 is formed in a predetermined region 13 

adjacent to the lower magnetic layer 11 at a thickness 

substantially the same as that of the lower magnetic layer 

11. If an organic material, such as a photoresist, is used 

for the first nonmagnetic insulating layer 14, extremely 

smooth ends are obtained. In such a case, the photoresist 

is post -baked at a relatively high temperature so as to 

withstand thermal hysteresis afterward. At this stage, 

usually, volume shrinkage occurs in the photoresist, 

resulting in a decrease in the thickness. (Herein, the 

decreasing rate is set as a. ) Consequently, in order to 

achieve planarization within 0.1 ^m, the thickness t x (\xm) 

of the photoresist before post -baking must satisfy the 

following expression. 
\at x - t 2 | s 0.1 

wherein t 2 is the thickness of the lower magnetic layer 11 
(unit : ^im) . 

Assuming that t 2 is 4 pm, when a = 0.8, the relationship 
4.9 (\xm) s t x ^ 5.1 must be satisfied. This can be 

achieved accurately by adjusting the viscosity of the 
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photoresist and the number of revolution in the spin -coating 
process . 

Subsequent to the step described above, a second 
nonmagnetic insulating layer 15 is formed over the 
predetermined region 13 and the lower magnetic layer 11. 
The surface thereof is extremely flat, and a conductive 
layer 16 for a coil with an extremely satisfactory pattern 
can be formed on the second nonmagnetic insulating layer 15. 
Next, a third nonmagnetic insulating layer 17, an upper 
magnetic layer 18, and a protective layer 19 composed of 
Si0 2 or the like are deposited on the conductive layer 16, 
and machining is performed so as to obtain a predetermined 
gap depth. A magnetic head is thereby obtained. 

An example in which an organic material , such as a 
photoresist, is used for the first nonmagnetic insulating 
layer 14 is described above. It is also possible to use an 
inorganic material, such as Si0 2 , if a process, such as a 
lift-off process, is employed. However, in the present 
technique, in the method using such an inorganic material, 
it is difficult to obtain smooth ends, and minute recesses 
remain in the vicinity of the ends of the lower magnetic 
layer 11 . 

Furthermore, an organic material, such as a photoresist, 
or an inorganic material, such as Si0 2 , may be selected for 
each of the second and third nonmagnetic insulating layers 
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15 and 17. As in the case described above, the organic 
material, such as a photoresist, is preferred because the 
ends can be finished smoothly, and also, by using the 
organic material for the third nonmagnetic insulating layer 
17, even irregularities due to the conductive layer 16 are 
absorbed. 

As described above, in accordance with the present 
invention, the following advantages are obtained. 

(1) Since the conductive layer for the coil can be 
formed on an extremely flat surface, micropattern formation 
is facilitated and also the production yield is improved. 

(2) Since the upper magnetic layer can also be formed 
on a flat surface, except in the vicinity of the gap section 
which is inevitably a step, a decrease in magnetic 
permeability is reduced and satisfactory magnetic properties 
are maintained. 
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